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GAME MACHINE ACCOUNTING AND MONITORING SYSTEM 

Field of the Invention 

The invention relates to gaming machine 
syst3ms, and more particularly to a system for monitoring 
gaming machine activity and for providing gaming machine 
accounting data. 

Background of the Invention 

;t gambling casinos and other g ming loca- 
tions contain a large number of gaming machines which 
typically accept one or more coins as wagers and dispense 
winnings in coin from a hopper.- Because there 'is a 
constant inflow and outflow of currency through such 
machines, it is important to keep careful and accurate 
records of game activity, such as the -total Machine 
payout, the value of wagers placed at the machine and the 
value of any currency used to purchase credits for 
wagering. Moreover, gambling regulatory commissions in 
many jurisdictions require casino operators to keep very 
specific accounting data with regard to their gaming 
machines. Therefore, it has been desirable to automate 
gaming machine accounting to improve reliability and 
reduce costs. 

Traditionally, slot machines and other types of 
gambling machines accepted and dispensed only coins. For 
these machines, the game accounting problem is greatly 
simplified. Coin input by the user always becomes part 
of game activity, i.e., players risk all of the coins they 
insert into the machine. Therefore, game activity could 
be monitored simply by tracking coin inflows and outflows 
from the machine. In addition, the change in the level 
of coins in the coin payout hopper, which is impractical 
to measure directly, could be inferred quite easily by 



subtracting the sum of the total game outflow and the 
total number of coins diverted to the game's drop bucket 
from the total number of coins inserted in the machine. 
Similarly, the calculation of game win percentage is given 
by the ratio of coin outflow to coin inflow. 

Today, the increased sophistication of gaming 
machine technology has greatly increased player options. 
For example, gaming machines have been devised which can 
accept currency in forms other than coin. An example of 
a gaming machine that is equipped with a bill acceptor for 
accepting paper currency is described in U.S. Patent No. 
5,113,990. Indeed, gaming machine technology has advanced 
to such a stage that it is now possible for gaming 
machines to accept items of monetary value in forms other 
than cash. For example, slot machines and video gaming 
machines are now being built which are equipped . with 
magnetic card readers or smart card readers that can 
accept monetary credit from a player account stored on 
casino credit cards, or from the player's commercial 
credit card. An example of such a gaming machine is 
disclosed in U.S. Patent No. 5,038,022. In such machines, 
winnings can be credited to the card instead of being paid 
out in coin. Other forms of cashless gaming machines 
available today include machines that accept bar coded 
coupons and video lottery machines that offer many games, 
often of various kinds, within a single cabinet and which 
pay winnings on printed vouchers issued by the machine. 

The addition of these new forms of wagering and 
payout instruments has greatly complicated the machine 
accounting problem. For example, it is now possible for 
a player to input dollar bills or credit from a credit 
card into a gaming machine and cash out immediately 
without placing any bets. In this case, the game credit 
purchased and cashed in by a player has never become part 
of game activity. Because not all coins dispensed by a 
gating machine are the result of qame winninas. moni tnrinn 



-3- 



10 



game activity is no longer a simple matter of tracing coin 
outflows and coin inflows. Accordingly, the calculation 
of hopper level and game win percentage must take into 
account "vended credits", i.e.. credits purchased but not 
risked. 

The failure to account for vended credits means 
that game win percentage calculations can be compromised 
when, for example, a note or credit card acceptor is added 
to a coin gaming machine. m many of these retrofit 
installations, when the gaming machine accepts currency 
other than coin, a meter which counts coin inflows is 
incremented. Similarly, when the player cashes out, a 
meter which cqunts coin outflows is incremented. However, 
because the player can now collect the credits purchased 
without .risking any of the credits in a. wager, the coin 
outflow meter does not reflect actual game activity 
Therefore, the traditional calculation of game win 
percentage based on the ratio of coin inflow to coin 
outflow is t Improperly inflated. 

Furthermore, video lottery systems, comprising 
many different games within a single cabinet, can create 
problems for typical accounting methods. Ideally the 
accounting system should calculate game win percentage for 
each cf the games because the theoretical win percentage 
25 may be different for each game. Thus, game accounting 
data must be maintained separately for each game. One way 
this has been accomplished is to provide separate account- 
ing meters for each game in the cabinet. However, this 
solution requires a reconfiguration of the accounting 
system whenever games are added to the machine or the 
games within the machine are reordered. Although more 
flexibility could be aH.d= d by allocating excess meter sets 
for each machine, this solution creates undesirable 
overhead. Moreover, one must still reconfigure the system 
35 when the games are reordered. 
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To further complicate the accounting problem, 
rules established by many gaming regulatory commissions 
require that all gaming locations account separately for 
all of the different forms of monetary value that can be 
accepted by modern gaming machines. Specifically, most 
jurisdictions require a complete audit of all wagers found 
in the coin and currency cash boxes. In machines equipped 
with coupon readers, the currency box may contain bar 
coded coupons of varying amounts in addition to cash. In 
the case of cashless wagers (e.g., those placed from 
player charge accounts), there may be no physical equiva- 
lent in either box. Yet the gaming locations's accounting 
system must provide an audit trail for each of these 
betting instruments. In addition, the rules require a 
separate accounting of the different forms of machine 
payouts. For example, where machine payouts are in the 
form of printed vouchers, the vouchers will be redeemed 
and stored at the redemption locations. Because the 
vouchers are relatively easy to forge or duplicate, the 
20 accounting system must also provide a racord of these 
tickets against which payment can be made. To date, 
accounting system methodologies do not provide a conve- 
nient and unified mechanism for auditing betting activity 
in all of these different forms. 

Therefore, there is a need for a fully general 
game accounting and monitoring system that keeps accurate 
game accounting data, and maintains audit trails of gaming 
activity independent of the type of gaming machine and the 
forms of monetary value used by the gaming machine. in 
30 addition, there is a need for a game accounting and 
monitoring system that can accurately calculate the hopper 
level and game win percentage based on accounting data for 
all varieties of gaming machines. 
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Summarv of the Invention 

It is therefore an object of this invention to 
provide a game accounting and monitoring system and method 
that overcomes the limitations of the prior art. More 
5 specifically, it is an object of the invention to provide 
a gaming machine monitoring and accounting system and 
method that records gaming activity regardless of the 
forms of monetary value used, and also provides accurate 
accounting data, including accurate totals of hopper level 
10 and game win percentage. Furthermore, the accounting 
methods described herein can be easily adapted for use on 
traditional gaming machine designs as well as the more 
advanced gaming machines available today. 

In accordance with the present invention, the 
15 game monitoring and accounting system includes a plurality 
of meters for tracking important game quantities and an 
event processor for sensing the stac-e of the gaming 
machine and updating the meters accordingly. These meters 
include several . accumulative, non-resettable "drop" 
20 meters, one for each of the different forms of monetary 
value acceptable by the gaming machine, for tracking the 
total amount of that form of money accepted and, where 
applicable, returned by the machine. In addition, 
accumulative game activity meters track the wagers placed 
25 and the payouts made, respectively, by each game within 
the gaming machine. The accounting system will correctly 
update the game activity meters oven for older style 
gaming machines that may not provide an external signal 
representing, for example, the total winnings generated 
30 by the machine. Consequently, the accounting system can 
be used with any kind of gaming machine including tradi- 
tional coin only games as well as the more advanced gaming 
machines available today. 

The system also includes individual credit 
35 meters for maintaining both the total game credit pur- 
chased by a player and the amount of that game credit that 
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has not yet been risked and thus has not yet become part 
of game activity. • with this information, the event 
processor can properly maintain the state of a gaming 
machine that has been retrofitted with a note acceptor or 
other currency accepting device. For example, when the 
event processor detects that a dollar bill has been 
inserted, the amount of the game credit purchase is 
reflected on both a game credit meter and a residual 
credit meter to indicate that the credit just purchased 
has not yet been risked. if the player subsequently 
cashes out, the event processor will not add the amount 
of this residual credit to the game activity meter. 
Therefore, calculations based on game activity such as win 
percentage and hopper level (which also depends upon the 
sum of the drop meters) will reflect only the actual 
betting activity at the machine. 

In addition, the accounting system ensures 
accounting data integrity by associating meter data with 
gaming machine events. Specifically, the system updates 
the accounting meters simultaneously with the gaming 
machine events that resulted in a change of meter state 
so that there is no latency between events and data. 
Therefore, the system can correlate changes in important 
quantities such as game win percentage and coin hopper 
level to events which caused the change. Furthermore, 
when the system transmits data to other components within 
the system, it transmits both accounting and event dalia 
in a single message. Therefore, a host computer system 
can log the data to a database while maintaining the 
proper relationship between the data and the corresponding 
state of the gaming machine. 

In another aspect of the present invention, an 
improved method of handling credit card transactions 
within the gaming machine is provided. .The accounting 
system includes separate credit accumulating meters for 
keeping track of game credit purchased by a play ar and 
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amounts collected by a player that are paid to credit card 
accounts. The difference between the meter values is 
equivalent to a' credit card drop meter. However, by 
segregating credit purchases from credit pay>ut, a 
separate audit trail for each typo of transaction can be 
maintained. Furthermore, the system can compute the net 
effect on credit card balance from the separate, credit in 
and credit out meters and reduce all game activity by the 
player to a single transaction. As a result, . transaction 
costs can be significantly reduced. 

In accordance with yet another aspect of the 
present invention, the accounting system can be used with 
video lottery systems which way include many games within 
a single cabinet. Advantageously, the accounting system 
maintains data for all of the games using only a single 
set of accounting meters. The system associates the 
current meter values with a particular game through an 
indicator that uniquely identifies the game currently in 
use. When a player selects a new gr-me in the video 
lottery system, a change of game event is generated, and 
in response the system updates the game identifier. 
Because there „is no latency between events and data as 
described above, when a change of game event occurs, the 
current meter data can be added to the accumulated 
accounting data for the previous game. Consequently, the 
system can maintain records of accounting data for each 
game in the machine. 

Oth^r objects and features of the invention 
will be app^ent from the following description and from 
the drawings. 

Brief Description of t.hp Drawings 

FIG. 1 is a schematic block diagram showing the 
hardware elements of the system; 

FIG. 2 is a schematic block diagram of the 
accountinq system components: 
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FIG. 3 is a flowchart 'illustrating the opern- 
tion of uhe accounting system during coin game play; 

FIGS. 4A-4B are flowcharts illustratinq the 
operation of the accounting system during credit game 
play; - 

FIGS. 5A-5B are flowcharts illustrating the 
operation of the accounting system during cashless g^me 
play ; and 

FIG. 6 is a flowchart illustrating the opera- 
tion of the accounting system when a game change event has 
occurred. 



Detailed Descri ption of the Invention 

FIG. 1 illustrates the preferred embodiment of 
15 a gaming machine system in accordance with the present 
invention. Box 10 represents a gaming machine which 
includes a structure for accepting currr-cy or the 
equivalent from a player and for paying out cash or other 
items of monetary value. The' system of the present 
20 invention can be used with a variety of different types 
of gaming machines such as slot machines, video pok^r 
games and video lottery systems. Gaming machine 10 can 
also be configured to accept cash in forms other than 
coin, and items of monetary value in forms other than 
25 cash. For example, gaming machine 10 can be equipped with 
a multiple card reader and key pad 12 for accepting 
payment in the form of credit cards, smart cards or other 
data cards containing player credit accounts. In addi- 
tion, gaming machine 10 can be equipped with a note or 
bill acceptor 14 capable of accepting paper money or notes 
in various denominations or bar coded coupons. 

As shown in FIG . 1, in the preferred embodiment 
the primary hardware elements of the system include a game 
monitor unit (GMU) 16, a computer network interface 18, 
35 and a 'central or host computer system 20. The game 
monitor unit 16 collects information from gaming machine 
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10 and performs game accounting and other monitoring cmd 
security functions. GMU 16 transmits accounting data 
a long with .information about the current state of gaming 
machine 10 to the hose computer 20 via the network 
interface 13. The centra] or host computer 20 may be a 
personal computer, for example, an IBM RT class or 
: compatible or an Intel 80x86 or Pentium* processor-based 

■| personal computer, or a minicomputer such as a DEC 1184 

| or IBM RISC 6000,. depending on the size of the installa- 

. 10 tion and the number of gaming machines. Central computer 
20 may also consist of a network cf similar computers 
linked togetner. The host computer 20 archives. accounting 
data and customer data in a database, calculates other- 
values and tar.es actions based on this accounting data and 
performs security functions based on exceptional events. 
A more detailed description of a gaming machine system in 
conformance with FIG. 1 is provided in a co-pending U.S. 
patent application Serial No. 07/763,924 filed on Septem- 
ber 23, 1991, which is assigned to the assignee of l;his 
application, the disclosure of which is hereby incorporat- 
ed by reference into the present appl icat ion . 

In accordance with the present invention, a 
monitoring and accounting method and system is provided 
for use with gaming machine 10. In the preferred embodi- 
ment, accounting functions are carried put by GMU 16, 
which can be a single or multiple circui f- boa rd computer 
which has a i cro-processor or micro-controller such as 
the Motorola MC68HC11 micro-controller. Alternatively, 
gaming machine accounting functions could be performed by 
a hardware or firmware subsystem within gaming machine 10 
itself. The GMU 16 can be located within gaming machine 
10 or remotely, communicating with gaming machine 10 in 
that case by a communication cable. In addition to 
performing game accounting, GMU 16 can record transactions 
35 and perform maintenance and security functions in connec- 
tion with gaming machinp use. 
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FIG. 2 shows a schematic block diagram of the 
game accounting system for use in connection with the 
present invention. Accounting system comprises a plurali- 
ty of accounting meters 34, which includes a set of c -op 
meters 38 and game activity meters 36, for tracing all 
money flows and game activity, respectively, for the 
particular machine. The accounting meters 34 are non- 
reset, accumulative meters and thus they establish an 
audit trail for the various quantities they track. in 
addition, credit meters 28 monitor game credit and provide 
separate meters for the total game credit available to the 
player and the amount of that credit that has not yet been 
risked. The accounting system also includes a game event 
processor 26, which responds to a variety of gaming 
machine events and updates the accounting meters accord- 
ingly. The event processor 26 is ■ compatible with a 
variety of gaming machines, including traditional coin- 
only machines as well as the more advanced automated 
cashless versions. 

The accounting meters 34 provide, a complete 
record of all gaming activity at the gaming machine. 
Monetary flows are tracked by a plurality of drop meters 
38, one drop meter 38 for each of the different forms of 
monetary value accepted by gaming machine 10. The. coin 
drop meter 54 is known in the art and represents the total 
value of coins that have been diverted to a "drop bucket" • 
in the gaming machine cabinet and thus can be collected 
by the casino. --In accordance with the invention, a number 
of additional "drop" meters are provided that represent 
monetary value that is collected by the casino in all of 
its different forms. The drop meters include: a bill 
count drop meter 56 which counts all paper currency that 
has been inserted into a note acceptor; a promo drop meter 
58, which counts all promotional credits that are received 
by the gaming machine from any source (including, e.g., 
credits from coupons or cards issued by the casino or from 
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"bonus points" generated by the machine itself); a debit 
card drop meter 60, which counts all credits from debit 
memory cards (i.e., cards which cannot receive additional 
credxt from the .gaming machine); and a coin sale drop 
meter 62, which counts all credits received from a "change 
Person's" memory card, which is inserted into the cming 
machine to provide coins for a player in exchange for 
paper currency. 

The accounting meters 34 also include meters 
for tracking other monetary flows. For example, the bill 
and coupon denomination meters 72 provide a count of the • 
number of bills of various denominations and the total 
number and value of bar coded coupons that have been 
received by the gaming machine. Credit card transactions 
for cashless game play are tracked in the ABA credit in 
meter 64, ABA credit out meter 66.. credit.card credit in 
meter 68 and credit card credit out meter 70. The 
.difference between the credit in and credit out meters is 
equivalent to a credit card drop meter. The details of 
credit card accounting in conformance .with the present 
invention are described below. rinally, for tracking an 
a-ternative form of monetary outflow, the cash voucher 
-et.r 73 count, the total value of all printed vouchers 
that have been issued by the machine. 

n ., Wa ^ing activity is tracked by a set of game 

activity meters 36, comprising a game play meter 39 and 
a game out meter 37, for tracking the total number of bets 
and w lnS( respectively, issued by gaming machine 10 
These meters represent only the actual wagering activity 
at the machine, and exclude any activity due to, for 

example, purchased credits t-h=><- =>- 

credits that are converted to cash 
without being wagered. 

in addition to the accounting meters, a number 
of non-accumulative, resettable meters direct the opera- 
tion of the accounting system. For example, the account- 
ing system maintains a game ID indicator 33 which contains 
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a. unique identifier for the game currently in use on a 
multi-game video lottery system. Moreover, credit meters 
28 include a game credit meter 30, which reflects the 
total amount of credit available to the player at ' any 
time, and a residual credit meter 32, which reflects the 
amount of credit purchased by a pi ayer that has not yet 
been risked and, therefore, is not yet part of game play. 
This separation of credits purchased and credits risked 
enables the system to compensate for "vended credits'- in 
the accounting model. 

In operation, accounting meter changes are 
driven by player activity signified by gaming machine 
"events." GMU 16 receives notification that game events 
have occurred through event processor 26. Possible events 
include: coin or other money input by the player 52 
wagers placed by the player 50, game wins issued to the 
Player 43, a "collect- event issued by the player signify- 
ing the player's desire to withdraw available game credit 
from the machine 46 and a game change event 45 signifyino 
that a player has requested a change of game at a video 
lottery machine. 

The accounting system preserves data integrity 
by maintaining a close relationship between gaming machine 
events and the meter values to which the event pertains 
Whenever the system updates meter values, the event which 
caused the changes is also recorded. Moreover, whenever 
accounting data is transmitted, * ■ sample when GMU 16 
sends meter values to host comp, 20, an indicator of 
the event that generated the latest change in the data 
accompanies the meter values. Thus, the host can record 
the data in proper temporal relationship to the pertinent 
game events. This overcomes a disadvantage found in prior 
systems where separate messages were generated for data 
and events which created a latency between the data and 
the event. 
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Event processor 26 records the events on the 
game credit meters 28 and accounting meters 34 as indicat- 
ed by the type of event and the game play mode. For 
example, a player money insertion event 52 will affect the 
game credit meters 28 and the accounting drop meters 38 
in one way for coin game play (path 40) and in another way 
for credit game play (path 42) and still another way for 
cashless game play (path 44). Moreover, a game change 
event 4 5 precipitates a different chain of events neces- 
sary for handling multi-game gaming machines, such as 
video lottery systems. The operation of accounting system 
in each of these modes is discussed in detail below. 

COIN GAME P L AY 
FIG. 3 is a flow chart showing the operation of 
the accounting system for use with gaming machine 10 in 
coin game play mode. Coin play is the most" t radit iona 1 
game mode. In coin play, the gaming machine 10 accepts 
coins inserted by the player and channels the coins to a 
hopper from which game payouts are made or diverts the 
coins to a "drop bucket" located in the cabinet beneath 
the gaming machine. Coins that have been diverted to the 
drop bucket are said to have become part of the machine's 
"drop," meaning that they will' not be paid out and thus 
are available for collection by. casino operators. In this 
mode, all coins are wagered by the player and automatical- 
ly become part of game play. Similarly, all winnings are 
paid to the player in coins from the game hopper. 

As shown in FIG. 3, decision block 100 
detects the insertion of coins by the player. Subsequent- 
ly, as coins are input by the player, at block 102 the 
accounting system determines whether the coins have been 
diverted to the drop box or accepted in the game's hopper. 
If diverted, the system increments the coin drop meter 54 
at block 104 adding to the sum already located within the 
drop bucket. As mentioned above, in pure coin mode play, 
all coin input becomes part of a wager placed by the 
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player. Therefore, at block 106 the system increments the 
game play meter 39 adding to the total value of . bets 
placed with that particular gaming machine. At decision 
block 108, the system checks to see if the bet placed by 
the player resulted in a win. if so , the game out meter 
37 is incremented at block 110 adding to the sum of 
current game payouts from the gaming machine. At block 
112, the gaming machine pays the winnings as coin out of 
the gaming machine's coin hopper. The' system then returns 
to a wait state at decision block 100 waiting subsequent 
game events. 

Although, for convenience, the operation of 
accounting system is described as a sequential process, 
it will be appreciated that processing game events can be 
implemented as an asynchronous process, where accounting 
system is capable of handling any event as it occurs, 
independently of preceding events. 

- CREDIT GAME PTAY 
In this mode, gaming machine 10 is capable of 
accepting currency in forms other than coin and items 
having monetary value in forms other than cash. For 
example, gaming machine 10 can be equipped with a bill 
acceptor 14 for , accepting paper currency or bar coded 
coupons instead of coins, m addition, gaming machine 10 
may include a special card reader 12 for accepting 
promotional tickets or debit cards having a specified 
dollar amount available for gambling. These tickets or 
cards can be issued by casinos for promotional events or 
as a means for limiting the amount of money that a player 
can. gamble in states where the maximum amount is specified 
by law.^ in this form of gambling, the player has the 
option of collecting the amount of credit purchased 
without placing any amount at risk and, therefore, the 
amount purchased cannot be reflected immediately in the 
game play meter 39. Accordingly, the accounting system 
segregates credit purchased but not risked from other 
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credit available, such as that available from game 
winnings. 

FIGS. 4A-4B are flowcharts showing the operati- 
on of the accounting system during credit game play. At 
decision block 200, the system determines if items of 
monetary value have been inserted by the player. Once 
this has occurred, the system increments the game credit 
meter 30 (at block 202) to reflect the newly purcnased 
game credit and also increments the residuai credit meter 
32 (at block 204 ) indicating that tho. credit purchased is 
not yet part of game play. At decision blocks 206a, 206b, 
206c and 206d, the accounting system discerns which form 
of monetary value has been input by the player and 
increments the bill cnunt, promotional, debit card or coin 
sale drop meters as appropriate (at blocks 208a, 208b, 
208c and 208d). If paper currency has been input by the 
player, the accounting system also records the denomina- 
tion of the bill inserted on the bill denomination meters 
72 at block 210. If, instead, a bar coded coupon has been 
inserted, a meter representing the number of coupons 
accepted is- incremented and another meter that tracks 
total .coupon value is increased by the value of the 
coupon. 

At decision bi ock 206b, the system determines 
whether "promotional" credit has been purchased. Usually, 
this is credit issued to a player by the gaming location 
as a reward or in connection with a promotional event. 
Because these credits do not represent income for the 
casino, they will not be accounted for among the currency 
or credit card drop meters. Rather, the accounting system 
will track these credits through the promo drop meter 58 
(block 208b) . It should be noted that in some states bar 
coded coupons, although often promotional in nature, must 
be counted as part of the casino's drop. Therefore, in 
these states the accounting system will accumulate credits 
from bar coded coupons on the bill count drop meter 56. 



-16- 



The accounting systL* of the present invention 
does not assume that the winnings issued by the gaming 
machine will be available as an input to the system 
■<ather, the accounting system calculates game winnings by 
tracking the amount of residual credit, purchased by the 
Player. The amount of game credit in excess of the 
balance in the residual credit meter 32 represents the 
total amount of winnings issued by the machine at that 
. time. Therefore, when the player either wagers or 
collects available game credit, the portion of the wager 
or the amount collected above the balance in the residual 
credit meter represents previous game winnings. Accord- 

ingly, the game out met^r ui i i v~ , 

^ ^ul. meter win be increased by this 

amount. 

15 AS Sh ° Wn in FIGS - 4 A-4B, when the player places 

a wager (at decision block 212), the game play meter 39 
xs incremented at. block 21, and the game. credit meter 30 
is decremented by the amount of the bet at block 214 ' 
signifying that a portion of the credit available to the 
*0 user has now been risked. At block 218, the amount of 
each wager is subtracted from the residual credit meter 
32 until the balance in the residual credit meter is 
reduced to 0. After each subtraction, at decision block 
220 the balance in the residual credit meter' 32 is checked 
25 to determine whether it has been reduced to o. if the 
residual credit met,r has not reached 0, the game out 
meter 37 win Bot increase . . f ^ 

credit meter has been reduced to o by subtracting the 
amount of the bet, the amount of the wager in excess of 
the balance in the residual credit meter 32 before- 
subtraction represents prior game winnings . Therefore 
the game out meter is incremented by the excess at block 
222. Thereafter (if no additional game credit is pur- 
chased), all further gambling from the available credit 
will be out of actual game machine winnings and thus the 
game out meter 37 will be increased accordingly. if the 



-17- 



15 



wager results in further winnings (as determined by 
decision block 224), the win increases the total game 
credit available to the player as reflected in the game 
credit meter 30 (block 226) . 
5 At decision block 228, the accounting system 

determines whether the player has requested a payout of 
available game credit signified by a collect event. if 
so, the system decreases the residual credit meter 32 by 
the balance in the'game credit meter 30 until the residual 
10 credit meter is reduced to 0 (block 232), as described 
above, and the game credit meter 30 is reset (block 230). 
If the residual credit meter 32 is 0 after subtraction (as 
determined by decision block 234), the amount collected 
in excess of the balance in the residual credit meter, 
before subtraction reflects the amount of prior wins 
issued by the machine. Therefore, the game out meter 37 
is increased by the excess amount at block 236. The mode 
of gaming machine payout is determined at decision block 
238. If tne n, achine pays out in the form of a printed 
voucher, the system increments the cash voucher meter by 
the amount collected by the player (i.e., the balance. in 
the game credit meter 30 before it was reset) at block 
240. Otherwise, the gaming machine pays out this sum from 
the coin hopper ^and the accounting system need not take 
25 any action. The system then resets waiting for further 
game activity from the player. 

The accounting system in accordance with the 
present invention is fully general and can accurately 
determine the state of all known kinds of gaming machines 
including traditional coin only games that have been 
retrofitted to accept cash in other forms. By separating 
the amount of game credit purchased that has not yet been 
risked in the manner described above, the accounting 
system can provide accurate calculations of game percent- 
age and changes in coin hopper level without the necessity 
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of metering winnings and coin discharge, which is unavail- 
able on some gaming machines. 

.Specifically, game win percentage is given by 
the following expression: 

Game Percentage = total winni ngs paid out- f G ame Out ^r^ } 

total game play (Game Play Meter) 

Similarly, the change 'in coin hopper level over time is 
given by the following expression: 

^ r ' T ° tal game Play (Game Pla V Meter) " total 
Hopper Level payouts (Game Out Meter) - z all dron 
meters 

CAS HLESS GAMF PT.AV 
In accordance with another aspect of the 
invention, the accounting system supports completely 
cashless gaming in several different formats. In cashless 
game play, gating machine 10 is equipped with a data card 
reader 12 for accepting special game play cards or smart 
cards issued by casinos, in addition to players' commer- 
cial credit cards issued by banks, such as visa*, Masterc- 
ard- or American Express* cards (i.e., ABA cards). m 
addition, the-gaming machine could be equipped with coupon 
or promotional ticket readers for accepting these forms 
of game credit. As with the credit game play mode 
described above, in cashless game play., game credit can 
be purchased from player accounts contained on these 
cards. However, in contrast with credit play, winnings 
from gambling activity and residual credits collected by 
the player can be returned as credits directly to plaver 
charge accounts. Among the advantages of cashless gaming 
are that the player need not carry large amounts of cash " 
or obtain change in the correct denominations for each 
type of machine he wishes to play. m addition, a gaming . 
machine without a coin hopper or change handling system 
can be used thereby simplifying gaming machine design, 
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reducing maintenance on the machine end reducing the cost 
of the machine. As a result, the operators of the gaming 
location enjoy increased operational efficiencies. 

The operation of the accounting system in 
cashless game play is described with reference to the 
flowchart c.f ;1GS. 5A-5B. As above, at decision block 300 
the accounting system first determines whether game credit 
:ias b-en purchased by the player by insertion of a valid 
credit card or casino pJayer credit card. In response, 
at blocks 302 and 304 respectively, the game creait meter 
30 is increased and the residual credit meter 32 is 
increased to reflect the amount of credit, purchased but 
not yet risked. Next, decision blocks 306a, 306b, 306c, 
306d and 306e determine the type of waaering instrument 
15 by the player. If an ABA credit card has been inserted, 
the amount of the purchase is reflected in the ABA credit . 
in meter 64 (at block 308a). If, on the other hand, a 
casino issued data card has-been inserted, the amount of 
the purchase is reflected in the credit card credit in 
20 meter 68 (at block 308b). - other non-cash wagering 
instruments, for example, promotional credits, debit cards 
and coin sale service, are recorded as in credit game play 
by incrementing the promo drop meter 58 (block 308c), the 
debit card drop meter 60 (block 308d) , or . the coin sale 
25 drop meter 62 (block 308e) , respectively. 

The actions taken for wagers and game wins are 
the same as described above. . Namely, for wagers, the game 
play meter 39 is increased, the game credit meter 30 is 
decreased, the residual credit meter 32 is decreased and . 
the excess of the wager over the previous balance in the 
residual credit meter, if any, is added to the game out 
meter 37 so that the game out meter tracks the amount of . 
prior wins. For player wins, the game credit meter 30 is 
increased. As above, by segregating credits purchased 
35 from game activity (i.e., bets and wins), the accounting 
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system enables accurate calculations of the state of the 
gaming .machine at any point in time. 

"Collect" events, however, result in different 
. actions, if the player requests a payout of the available 
- game credit (as determined by collect decision block 310) 
the accounting system subtracts the amount of the avail- 
able credit from the balance in the residual credit meter 
32 (at block 314) until the residual credit meter is 
reduced to o. if the residual credit meter has been 
reduced to o, the system then increases the game out meter 
37 by the excess of the amount collected over the previous 
balance in the residual credit meter, if any (as deter- 
mined by decision block 316), and resets the game credit- 
meter 30 at block 312 as was done during credit game play 
described above. However, in contrast with traditional . 
coin hopper machines, in cashless gaming the machine may 
support several forms of payouts to the player. Accord- 
mgly, at blocks 320a, 320b and 320c the accounting model 
determines the form of payout made by the gaming ■ machine 
If the payout is to be added to the balance on the 
Player's ABA or casino credit card account (decision block 
320a) , the accounting system stores this amount in the ABA 
credit out meter 66 or the credit card credit out meter 
70, respectively, at block 322a. If, instead, the payout 
is to be in the form of a printed voucher (decision block 
320o), the system increments the cash voucher meter 73 at 
block 322b as the ticket is printed Finally, if the 
payout is to be made from the coin hooper (decision block 
320c), the accounting system need not take any action. 

An important benefit of the invention is the ■ 
separate metering of game credit purchases and game 
payouts to player credit card accounts. Gaming location 
operators, as merchants in a commercial credit card 
system, pay a percentage of each credit card transaction 
with its customers. By separating credit purchases and 
payouts in the credit card in 6< and credit card out 70 
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meters, respectively, a series of bets by the olayer can 
be reduced to a singie net transaction, thereby savinq 
considerable transaction costs. 

For example, if a player initially purchases 
$100. in game credit and gambles until th* credit is 
reduced to $80, the player's card will „ sing]o 

purchase- debit ,f $ 20 and, thus, the garni.,. -c^ ing pays 
a percentage of only this amount. The cost , Jrred are 

considerably less than in the alternate .here *he 
operators must pay a percentage of the entire $100 initial 
purchase of credit . Furthermore , by providipg credit card 
meter data to the host computer 20 along wi th ' informa t i on 
stored on the card thai identifies the pK-y,,-, the 
computer can calculate a daily balance for each olayer so 
that all player credit card activity occurring on that day 
is reduced to a single transaction. . 

m Edition, by segregating credit purchases 
from payouts reflected ir, the credit in and out meters 
respectively, accounting system can provide a separate 
audit trail for each type of transaction. '.'his informa- 
tion would not be available if only a single drop meter 
were used. Nevertheless, the difference between the 
credit card (or ABA) in and credit card (or ADA) out 
meters is equivalent to a "drop., meter for credit card 
transactions, which allows the gaming location to track 
net -income derived from these sources. 

Video T.nffoT-y Cy^piy^. 

In accordance with another aspect of the 
invention, the accounting system supports accountino of 
multiple games within a single gaming machine, which i<- 
common in video lottery systems. Significantly, multiple' ' 
game accounting is accomplished using only one s.t of 
accounting meters for each multi-game machine. Two 
developments make this possible. First, the accounting 
system maintains a game ID register 33, which stores a 
unique- identifier representing the current game in play 



Second, when the player selects a different gane a game 
change event 45 is generated. In response to' the game 
change event 45, event processor 26 updates the game ID 
register -31 J: • evokes a context switch which enables the 
accounting to track game activity on a per game 

basis. In th* preferred embodiment, the accounting system 
will also check periodically the. current ID of the game, 
being played at the gaming machine. This provides a 
recovery mechanism in the event that a game change event 
is lost; As a result, the system can generate a game 
change event 45 if the game ID in register 33 does not 
match the game ID of the current game in play. 

In the preferred embodiment, GMU 16 reports 
events along with accounting data at the time of the event 
to host computer 20. As discussed above, the accounting 
system ensures that accounting data is synchronized with 
gaming machine events such thaz meter data accurately 
reflects the state of gaming machine"' 10. When a game 
change event 45 occurs, GMU 16 transmits a game change 
message to host computer 20. The meter data' that accompa- 
nies that message represents the last meter values for the 
previous game. Therefore, the difference in meter values 
between successive game change messages represents all the 
.activity that occurred while the previous game was played. 
This allows the host computer 20 to maintain accumulations • 
of meter data for each game available on the multi-game 
machine. 

Figure 6 is a flowchart illustrating the 
actions taken on the occurrence of a ga,ie change event 45. 
At block 400 the host receives the game change message and 
extracts from the message the current game ID and the 
meter values at the time of the event. At block 402 the 
host recalls the previous values of game ID and meter data 
from memory. The change in meter values since the last 
game change is computed at block 404. The host then adds 
these changes to the accumulated meter values for the 
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previous game that the host has stored in its memory at 
a location corresponding to the previous game ID (block 
406). Finally, at block 408 the context switch is 
completed when the host stores the .current game ID and. 
current meter values in memory, writing over the previous 
values stored there. 

It will * be appreciated, that a variety of 
hardware configurations are capable of performing the 
actions described above. Although the actions taken have 
been described in reference to the embodiment illustrated 
in FIG. 1, many other hardware configurations are possi- 
ble. For. example, the actions of the GMU 16 and the ho.<=t 
computer 20 could be performed by a subsystem within the 
gaming machine itself. 

A specific embodiment of the inventici for use 
with gaming machines in a casino has been described 'for' 
purposes of illustrating the manner in which the system 
may be used. It should be understood that implementation 
of other variations and modifications of the invention and. 
its various aspects will be apparent to cnose skilled i n- 
the art, and that the invention is not limited to the 
specific embodiments described. It is therefore contem- 
plated to cover by the present invention any and all 
modifications, variations and equivalents that fall within 
the true scope and spirit of the basic underlying princi- 
ples disclosed and claimed herein. 
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•nil.- CTALMS DEFINING 'II IE INVENTION ARE AS I-DLLOWS: 

1. An accounting and data, collection system' 
for a gaming machine adapted to accept game credit 
purchases and wagers from a player using one or more forms 
of monetary value, to generate game winnings or losses in 
response thereto and to dispense available game credit 
collected by the player in one or more forms of monetary 
value, comprising: 

means for storing the amount of residual game 
credit purchased coi respond mg to credit purchased which 
has not yet been risked by the player; 

means for tracing game activity within said 
gaming machine including the total wagers accepted and the 
total winnings paid to the players of said gaming machine; 



and 



event processing means for sensing gaming 
machine evencs including the- amount and form of game 
credit purchase and the amount of a wager by thn player 
and having means for updating said residual credit storing 
means when game credit is purchased, when a wager is 
placed and when credit is collected by the player and 
incrementing said game activity tracing means by the 
amount of credit collected in excess of the amount of 
residual credit available to the player. 

2. The system of claim . 1 further comprising 
means fcr computing the winning percentage of said gaming 
machine from the current -tate of said game activity 
tracing means. 

3. The system of claim 1 further comprising 
monetary value tracing means for tracing the total value 
of all forms of monetary value accepted or dispensed by 
said gaming machine. 

•i. The system of claim 3 wherein said gaming 
machine includes a coin or token hopper for dispensing 
available game credit collected by the player and further 
comprising means for computing the current levei of coins 
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or tokens, in said hopper from the current state of said 
game activity tracing means and said monetary value 
traci ng means . 

5. The system of claim 3 wherein said monetary 
value tracing means comprises a plurality of accumulative 
drop meters for tracing the total amount of each type of 
currency or other items of monetary value accepted by said 
gaming machine. 

6. The system of claim 5 wherein said drop 
meters include a paper currency drop meter for tracing the 
amount of paper currency accepted by the gaming machine 
and further comprising bill denomination meters for 
tracing the total amount of each denomination of paper 
currency accepted by the machine. 

7. The system of claim 5 wherein said drop . 
meters include a promotional credit drop meter for tracing 
the total amount of promotional credit on various forms 
of wagering instruments accepted by the gaming machine. .' 

8. The system of claim 5 wherein said drop 
meters include a debit card drop meter for tracing the 
amount of game credit purchased by a debit memory card 
inserted into the gaming machine. 

9. The system of claim 5 wherein said drop 
meters include a coin sale drop meter for tracing the 
total amount of credits purchased by a coin sale data 
card. 

10. The system of claim 3 wherein said 
monetary value tracing means includes meters for tracing 
the total value of bar coded coupons accepted by the 
gaming machine and the number of bar coded coupons 
accepted by the gaming machine. 

11. The system of claim 3 wherein said gaming 
machine includes means for accepting a data card contain- 
ing game credit available from a player account and 
wherein said monetary value tracing means includes a meter 
for tracing the amount of game credit purchased from the 
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player account oh the data card and a meter for tracing 
the amount deposited to the player account on said data 
card by said gaming machine. 

12. The system of claim 3 wherein said 
monetary value tracing means includes accumulative meters 
for tracing the total amount of each type of currency or 
other items of monetary value that is paid out by said 
gaming machine. 

13. The system of claim 12 wherein said gaming 
machine- includes means for printing a cash voucher 
representing a cash value and wherein said monetary value 
tracing means includes a cash voucher meter for tracing 
the total amount of cash value dispensed by said gaming 
machine in the form of printed vouchers. 

14. The system of claim 1 further comprising 
means for synchronizing gaming machine events with .the 
state of said cred. . storing means , said game . activity 
tracing means and said monetary value tracing means. 

15. The system of claim 14 further comprising 
a game monitor unit operatively connected to said gaming 
machine wherein said event processing means and at least 
a portion of said game credit storing means., said game 
activity tracing means and said monetary value tracing 
means reside on said game monitor unit. 

16. The system of claim 15 further comprising 
a communication means for transmitting the state of said 
game activity tracing means and said monetary value 
tracing means and information representing the event 
corresponding to said states to a computing system that 
is operatively connected to one or more of said gaming 
machines or said game monitor units or both. 

17. The system of claim 14 wherein said gaming 
machine comprises multiple individual games which may be 
selected by the player and further comprising: 

means for storing a game identifier for 
associating the current state of said credit storing 



-27- 



means, game activity tracing means and said monetary value 
tracing means with a particular game being played on said 
gaming machine; and 

means for sensing a change of game event in 
said gaming machine and updating said game identifier 
means and storing the total game activity and monetary 
value flows for the previous game in response thereto. 

18. An accounting and data collection system 
for a gaming machine having means for accepting a data 
c^rd for engaging in game credit transactions with a 
player, comprising: 

means for storing the amount of residual game 
credit purchased corresponding to credit purchased which 
has not yet been risked by the player; 

means' for tracing the total amount of game 
credit purchased by all data cards accepted by said gaming 
machine; 

means for tracing the total -amount deposited to 
all data cards accepted by said gaming machine; and 

event processing means for sensing the amount 
of game credit purchased from said data card by a player 
and incrementing said residual credit storing means and 
said data card purchase tracing means by the amount of the 
purchase and sensing the amount deposited by said gaming 
.machine onto said data card and updating said data card 
deposit tracing means. 

19. The system of claim 18 wherein said data 
card purchase, tracing means comprises an accumulative 
meter for tracing the total amount of game credit pur- 
chased by all data cards and said data card deposit 
tracing means comprises an accumulative meter for tracing 
the amount of credit deposited on all data cards accepted 
by said gaming machine. 

20. The system of claim 18 further comprising 
means for tracing game .act ivity within said gaming machine 
including the total wagers placed at said gaming machine 
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and the total winnings paid by said gaming machine and 
wherein said event processing means further comprises 
means for sensing the amount of a wager placed by the 
players and means for decrementing said residual credit 
storing means by the amount of said wager and the amount 
deposited to said data card and incrementing said game 
activity tracing means by the amount deposited onto said 
data and that is in excess of the amount of residual 
credit available to the player. 

21. The system of claim 20 wherein said gaming 
machine is adapted to accept game credit purchases using 
a variety of forms of monetary value and further compris- 
ing monetary value tracing means for tracing the total 
value of each form of monetary value that is accepted or 
dispensed by said gaming machine. 

22. The system of claim 21 wherein said 
monetary value tracing means comprises a plurality of 
accumulative drop meters for tracing monetary inflows to 
said gaming machine and a set of accumulative meters for 
tracing monetary outflows from said gaming machine. 

23. The system of claim 21 wherein said gaming 
machine is adapted to dispense coins or tokens stored in 
a coin or token hopper and further comprising means for 
computing the current level of coins or tokens in said 
hopper from the current state of said game activity 
tracing means, said data card purchase tracing means, said 
data card deposit tracing means and said monetary value 
tracing means. 

24. The system of claim 20 further comprising 
means for computing the winning percentage of said gaming, 
machine from the current state of said game activity 
tracing means. 

25. The system of claim 20 wherein said game 
activity tracing means comprises a pair of accumulative 
game activity meters for tracing the gambling and payout 
activity, respectively, of said gaming machine. 



-29- 



26. The system of claim 20 further comprising 
means for synchronizing gaming machine events with the 
state of said credit storing means, said game activity 
tracing means, said data card transaction tracing means 
and said monetary value tracing means. 

27. The system of claim 26 further comprising 
a game monitor unit operatively connected to said gaming 
machine wherein said event processing means and at least 
a portion of said credit storing means, said game activity 
tracing means, said data card transaction tracing means 
and said monetary value tracing means reside on said game 
monitor unit. 

28. The system of claim 27 further comprising 
a communication means for transmitting the state of said 
game activity tracing means, said data card transaction 
tracing means, said monetary value tracing means and an 
identifier for the event corresponding to, said states to 
a computing system that is operatively connected to' one 
or more gaming machines or game monitor units or both. 

29. The system of claim 26 wherein Sold gaming 
machine comprises multiple individual games which may be 
selected by the player and further comprising: 

means for storing a game identifier for 
associating the current state of said game credit storing 
means, said game activity tracing means, said monetary- 
value tracing means and said data card transaction tracing 
means with a particular game being played on said gaming 
machine; and 

means for sensing a change of game event in 
s*id gaming machine and updating, said game identifier 
means and storing the total game activity, monetary value 
and data card transaction tracing means for the previous 
game in response thereto. 

30. A system for monitoring the activity of 
and providing accounting data for a multiple game gaming 
machine comprising: 



a plurality of accounting meters for accumulat- 
ing game activity and the total amount of monetary value 
accepted and paid out by said gaming machine; 

a register for storing an identifier for the 
game currently in play at said gaming machine; and 

computing means for sensing the activity at 
said gaming machine and updating the accounting meters in 
response thereto and further comprising means for sensing 
a change of game at said gaming machine and updating said 
game identifier and saving the state of said accounting 
meters representing game play for the previous game in 
response thereto. 

31. The system of claim 30 further comprising 
means for storing the amount of game credit purchased but 
which has not yet been risked by the player. 

32. An accounting and data collection system 
for a gaming machine adapted to accept game credit 
purchases and wagers from a player using one or more forms 
of monetary value generating game winnings or losses in 
response thereto, and to dispense available game credit 
in one or more forms of monetary value when collected by 
the player, comprising: 

a plurality of accumulative, non-resetable drop 
meters for tracing all forms of monetary value accepted 
by said gaming machine; 

a plurality of accumulative, non-resetable game 
activity meters for tracing the total value of wagers 
accepted and total value of currency dispensed by said 
gaming machine; 

a residual credit meter for storing the current 
value of credit available to the player that has not yet 
been risked; 

communication means for transmitting event data 
associated with gaming machine events including the amount 
of game credit purchased, the form of monetary value used 
to purchase the game credit, the amount of a wager placed 
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total amount of credits purchased by a coin sale data 
card. 

40. The system of claim 32 wherein said drop 
meters include a drop meter for tracing the total value 
of bar coded coupons accepted by the gaming -machi ne and 
a drop meter for tracing the number of bar coded coupons 
accepted by the gaming machine. 

41. The system of claim 32 further comprising 
a meter for tracing the amount of game credit purchased 
via a data card inserted into the gaming machine and a 
meter for tracing the amount deposited to said data card 
by said gaming machine. 

42. The system of claim 32 further comprising 
a cash voucher meter for tracing the total amount of 
payouts in the form of printed vouchers issued by gaming 
machines. 

43. The system of claim 32 further comprising 
means for synchronizing gaming machine events with the 
current state of said drop meters and said game activity 
meters . 

44. The system of claim 43 wherein said 
synchronizing means comprises means for storing an 
indicator of the gaming machine event that is associated 
with the current state of said drop meters and said game 
activity meters. 

45. The system of claim 44 further comprising: 
a host computer system; 

an interface between said processor and 
said host computer system for transmitting the current 
state of said drop meters, said game activity meters and 
said gaming machine event indicator to said host computer 
system. 

46. The system of claim 43 wherein said gaming 
machine comprises multiple individual games which may be 
selected by the player and further comprising: 



ABSTRACT 

A gaming machine accounting and monitoring system includes plurality of 
accumulative, non-rcse.ahle accounting .meters (34) and an event processor (20) for 
sensing game activity a, the gaming machine and updating the accounting meters in 
5 response thereto. The system also includes separate game credit meters (28) for 
storing the total amount of game credit available and the amount of game credit 
purchased but not vet risked by the player. The accounting meters (34) include 
meters (36) for tracking wagering activity- and machine payouts, and a plurality of 
drop meters (38) for tracing monetary value accepted by the gaming machine in all 
10 of its different forms. In accordance with another aspect of the invention, the 
accounting meters also include a set of meters (60. 62. 64, 66. 6S. 70) for tracing 
data card transactions for cashless game play. These data card meters include" 
separate meters (60, 62) for tracking game credit purchased with a data card and 
gaming machine payouts deposited ,o a data card account. The accounting system . 
15 can be used on a variety of gaming machines including video lottery systems which 
contain multiple games ,h;u can be independently selected by the player. In 
accordance with this aspect of the invention, the system includes a game identifier 
^ (33) that uniquely identifies the current game m play, and a mechanism for sensing 
a change of game (45) at the gaming machine. In response to this change of. came 
20 event, the system updates the game identifier (33) and saves the accumulations of 
meter data representing game play lor the previous game. As a result, only one set 
of current meters need he maintained ..or all games in the gami.m machine. 
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means for storing a game identifier for 
associating the current state of said credit storing 
means, game activity tracing means and said monetary value 
tracing means with a particular game being played on said 
gaming machine; and 

means for sensing a change of game event in 
said gaming machine and updating said game identifier 
means and storing the current state of said game activity 
meters and said drop meters for the. previous game in 
response thereto. 
47. An accounting and data collection system for a gaming machine substantially 
as hereinbefore described with reference to the accompanying drawings or 
incorporating any one or more of the novel features herein disclosed. 

DATED: 9 June 1995 

CARTER SMITH & BEADLE 
Patent Attorneys for the Applicant: 
BALLY GAMING INTERNATIONAL, INC. 
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